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Description 

Bad<nrcxgid or t he invention 

(0001 1 IhB ifwenlion ralatos to a doformaWe tObo. « 
[0002] It is knoMn from US patent specHtcations Nos. 
3,353,599 and 5.014,779 to insert a corruoirtBd lube 
into the ¥tf8l!bore ol an underground borehole and to 
expand the tube downhole into a tubular shape. 
P0O3) US patent spedfication No. 5,366.012 dis- fo 
ckiGes the expansion d a skitted pipe of wNch the Blots 
open tp as a resufl of the expansion GO as to reduce ttie 
radial torces needed to expand the pipe. 
[0004] Vye use ol slotted or biHialy oorrugaled pipes 
has the dbadvantage »iat the epipanddd pipes have a i6 
limfted mechanical strength. 
[0005] mtemaltonalpatemappication. publication Ma 
WO 98/00626 cfedoses the expenElon ol an uistotted 
cylndfica! pipe by means o# an expansion mandrel. 
[0006] A disadvantage of the tatter expansion method » 
is that tofcea to expand the pipe are relatively high and 
that the pfM conbacts as a resull ofthe expanaon proc- 
ess. 

[0007] It is an object of the present itNwtion to aBevi- 
ate thedteadvantages of the teiown techniques and to 2S 
provide a lobust and deformaisle tube which can be 
tj^anded or otherwise detomied by using a relatively 
low deformation torca 

SummyyofthBiiaagtiflQ ^ 

[0008] The detormaWe tube aocoiding to the invention 
thereto comprises a wal which is at least partly formed 
Iv a n«i*)er of tobules. wherein at least one tutxrfe is at 
least partly deformed in response to defomiabon of the x 

tube. 

[0009] The deformation inay involve llrtterino or other 
change of the tubular shape of the tobules. which 
requires principally bending forces which are signifi- 
canlly tower than the tension forces that are reqMred to <o 
expand a tutelar cylindrical pi>e. 
[0010] It may be required to obtain a tube which can 
bedefbnned easily in an axial or in a radial direction or 
in both directions. A radiaSy detormabte tLtoe is useful if 
thetubeisforttcampletobeusedasanoiand/br gas *5 
production toUng which is to be inserted into a relatively 
narrow and inegulariy shaped underground welbcre. 
An analy defcxmable tube is useful If the tube is a pro- 
duction Iner Of tubing, a welt casing or other well tUbUar 
wtM is kistalled In a corrpacting reservoir where there so 
is a riakof bucKing of the wel tUxilarv as a resuH of the 
oompacbon process. 

[0011] H a radUlydetonnable tube is required it is pre- 
terred that the wall olihe tube is at least partly tormed 
by a series of axial tiibules which each extend in a direc' ss 
ton substanlially parallel to a longitudinal axis of the 
tube such that ipori a racial deltarnntion ol the tobe the 

axial tiules are at least partly deformed. 



[P012] tf an axialiy deformabte tube is required it is 
preferred twtthewallollhetubeisalleasl partly 
fbnned by a series of toroidal tubules v^rtiich extend in a 
GubstanHalty droiter direction around a longitudinal axis 
of the tutie such that upon axial deformation of the tobe 
the toroidal tubules are at least partly flattened or other- 
wise deformed. 

[001 3] Ha tube is required which is both axia&y and 
radially detormabie. it is preferred that the wal of the 
tube is at least partly formed by one or more helical 
tubules wHch attend in a substantiaOy helical direction 
witi respect to a longituclnal axis of the hA)e such thai 
14XX1 defomiation ol the tube in a {fraction which is ori- 
ented at an angle relative to a tongHudnal direction of 
each of tie helical tubules, at least one of the helical 
tubules is deformed. 

[0014] The tubules may be made Ola metal, plastie. 
rubber or other material and may be welded brazed, 
bonded or othenMise secured to adjacent tubules or 
other parts of the wall of the tube. 
[0015] The tUbiies may before es^sanston have a 
folded, cy1irxlrical.ettptical or prismatic shape and may 
as a result of the expansion be unfolded orllatlened into 
aneniplical, cylindrical cr prismatic shape. 
[0016] Suitably, the tubules contain at the outer 
periphery of the tube openings or weak spots which 
open up as a resutt of the defomiation process such that 
one or more fluids are squeezed from the interior of the 
tubules into the space surnxncfing the hlM. 
[001 7] In that case the fluids that are squeezed from 
the interior of the tUxdes may contain one or more 
chemicals, such as a chenical treatment fluid or com- 
ponents of a liquid cement slurry or conr^xxienls of a 
curing agert, which componenls are only mixed when 
or after they have been squeezed out of the tUjules. 

Brirfd^criotion of the drawing 

[001 8] The invtfTtion w9l be described in more detail 
and by way of example with reference to the accompa- 
nying drawings, in which 

Rg. 1 is a cross-axial sectional view of a tube both 
before and after ocpansion. which tube has a waH 
that is made of a series of axial tubules which are 
cyflndrical before expansion and ellptical alter 
eoqsanslon; 

Rg. 2 is a cross-axial sectional view of a tube bofh 
before and after expansion, which tUbe has a waD 
that comprises a series of axial tUtxies which are 
prismatic before expansion and eltptical after 
e)q>ansion; 

Fig. 3 is a cross-axial sectional view of a tube bo«h 
before and after expansion, which tube has a wail 
tfiat is made of a series ol axial tubules wtiich are 
etfiptical both before and after expansion; 
Rg. 4 Is a cross-axial sectional view ol a tU)e 
before expansion where the wall of the tube oom- 
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prises a series of axial tubutes and ttw lube is 
lofded into a substantially flat shape before tt is 
unfolded and expanded: 

FiQ. 5 is a longitudha) sectional view of a tube 
v^hich conpfises a wal that is made ol a series of 5 
toroidal tUbiies; 

Fig. 6 is an enlarged detai showing the cyindrical 
shape Gf three of the toroidal tiixiles that are endr- 
ded in Fig. 5; 

Fig. 7 Is a longitucfina) sectional vi»w of ihetUbe of io 
Fig. 5 after axial compression of the tube; 
Fig. 8 is an enlarged detafl showing the ellipfical 
shape of three of the toroidal tubules that are encir- 
cled In Rg 7; 

Fig. 9 is a crocs-axial sectional viewr ol a radially 
expan da ble tot>e ujnvi si ng six a»al or hefical 
tUtirfes both before and after expansion of the tube; 
Fig. 10 Is a crosMUdal sadional view of an wwK' 
panded tube of which Ihe wall comprises a series of 
folded tubules which unfold into a cyfindhcal shape » 
during the process of expanding the til>e; 
Fig. 11 is a cro6fr«dai sectional view of another 
unexpended tube conf jguraticxi where the wall com- 
prises a series of folded tubes which unfold into a 
cytindf ical shape duHng the process d expanding 2S 
the tube; and 

Fq. 12 IS a ooss^axia! sectional view q4 an unex- 
pended tU>e which folds open during the expansion 
process and wNch oonphses a tubule wNch ads 
as a plastic hinge and wNch is Rattened as a resiA 30 
of tie ttqxuiston process. 

MailfnJ rtfffifirr*^ "* '^^ jf^rtyition 

t00t9] Referring now to Fia 1 there is sh^wn a tubal 35 
Ina cylivirical wefcore or other cavity 2. which tube 1 
has a waB that is made up of a series of axial Uxies 3 
which are substantidly cylindrical before expansion of 
the tube i and ellipticai after expansion of the tube 1 to 
an enlvged diameter, as tHustrated by reference 40 
numeral 3B. 

100201 The tube lean be expanded by an ejqwnsion 
mafKlr^ (not shown) or by increasing the hydraulic 
pressure in tie interior 4 of the ate 1 . As a result ol the 
ej^mion process the tubules 3 are subject to a bend- 45 
IfXi process so that relatively low forces are required. 
[0021] HthelubulesSBrBmBdeof steel or another 
metal fwi it is prelanwl that the tubules 3 are sintered, 
welded a brazed together atong the length of the areas 
5 where the tubulee 3 touch each other so 
10022] If the tubules 3 have an impermeable wan and 
the tube 1 is used temporarily In ttie cavity 2, for mm- 
ple to provide a temporary seal, then the tiise 1 can be 
radially corMded again by pumph^ b ^ pressure 
fluid into the interiors 6 of the tUbules 3. wNch wi m 
induce the flattened tubules 3B to resume their tutxnar 
shapa so that the tube 1 radial shrinio and can be eas- 
ily removed from the cavity 2. 



10023] Ifthetubelistobeusedpennanentiyinthe 
C8vity2, lor example if the tube 1 istobe used asaweil 
casing, then at least soma of the tiixies 3 may be fled 
with liquid components of a cement stuiry or Gtfwr cur- 
ng agent such as a silicone gel and the outer wall of 
ffiese tubules may contain openings 7, or weak spots 
which are opened as a resUt of the SKpansion process^ 
via w/hich said liqUd components are squeezed Into the 
sunounding annular space 8 surrounding ttia expanded 
tifoe 1 and the Bquid components mbc up and cure to a 
htfdened cen>ent siicone or other cured seal»H) com- 
position. 

[0024] Fig. 2 lustrates an aHemative embodiment of 
the deformabte tube aooorcfing to the Invention. This 
tube 9 is also radially debrmeUe and comprises a 
series of tiixies 10 which are piisoM ti c before expar)- 
don and efilpecal after eipanelon. as iuBtratod by refier- 
ence rumerai 10B. 

{0025] "ThekixieslOareanangedsubctantialtypar- 
alettothelon^tudinalaxisil at tie centre of the tube 
9. The tubutes 10 are made of steel or anotier metal 
and are oorYiected to each other by tangHudinBl welded, 
t^razed or sintered bonds 11. 
n)02€l Fig. 3 sho«« yet another entxxi m ent of the 
dflfemafafe tube aocorcfing to the invention. In which the 
tube 12 is racfially deformabte and oonprises a series of 
tubules 1 3 wtKh are elliptical before and which have an 
eBiptical. abnost flattened shape after racSal expansion 
of the tube 12. 

[0027] In this embodiment the tubules 13 deform from 
a first ettipticaJ shapes iUustrated by reference numeral 
13A In wh'ch the largest width of tie eaiptical tubules 
13A has a radal orientation into a second eUir^ical 
shape, Htustrated by reference numeral 13B in which me 
largest width of the eHtptical tixies 13A has a tangen- 
tiai oHontation. 

10028] Refening now to Fq. 4 there is shown a 
defbrmable tube 14 which comprises a series of axial 
tobiies 15. wherein two pairs of tubules at oppoeite 
ades of the tube 14 ere interconnected by plastic 
hinges 16. These plastic hinges 16 alow the tube 14 to 
be stored and transported in a flattened shape e.g. 
around a reeling drum (not shown). 
[0O29] When tie tube 14 is ttien unreeled from the 
reefing drum it can be brought mto a cyfindrical shape 
by a guide funnel (not shown). I the tube 14 Is to be 
usedirsidQ a wel or irdde another tisular tie cyfindrl- 
cal tube 1 4 is tt)en reeled into the weHbore or tie kiterior 
of tie other tubular and expanded for example by pump- 
ing a high pressure fluid Into tie Interfor 17 of tie tube 
14. 

[0030] The initially flattened tube configuration shown 
in Fig. 4 atlows an easy storage and transport of tie 
tube 14. &g. on a small diameter reeling cftrum. during 
tie manufacturing stage and during transport from tie 
manulacturingsitetotie site where the tUbe 14 is to be 
used. 

[0031] FigurBs5,6.7and8showyelarwtierent3od- 
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imenlcrfthedeifonreUetuboaocortfnetothe invention 
in wWch the (ubutes ISA, B have a taoktei shape in 
Older to ma»ia me ftte 19 axially cteformable. 
[00321 The tube 19 shown in Fig. 5 can be a produc- 
tion liner in a oonpadino oil or gas bearing formation, 
where as shoMi in delal In Hg. 6 the toroidel tubulee 
ISA have a subGtHrtiaffy cylindrical shape. In the oor^ 

urabon shown in Fig. 7 the tube 19 has axially okv 
Haded so that its length is 18% shorter than Its original 

length shown in Fig. & 

[0033] As a result of the asdal contraction Of the hi>e 
t9thetubules 18B shown in Fig. 7h8ve been detonned 
into an elptical shape, as is shown in more detail in Fig. 

8. 

(00341 ReterringnowtoFig.9lherei6shownaU)e 
20 wtvch is essianded wilNn a weObore 21 or other cav- 
ity. 

[0035] The tube 20 has a writ that oofffvises sfac 
tubiiec 23. 24. 25. 26. 27 and 28 which extend in an 
anal or heiic^ configuralion relaiive to the tongitudi^ 
axis 29 or the lube 20 

[0036] Adjacent tubules 23. 24. 25. 26. 27 and 28 are 
interconnected aloog their length by elongale welds 32. 
Plastic hinges 22 are located in the wans off the tiiMles 
23-28 at both sides of each weld 32. 
[0037] TTie unexpended tube 20 is Khown at the cen- 
tre of the drawing. TTie six unwg^anded tubuies 23-28 
each have the ferm o( a pie sector and only a frtnor gap 

30 is present between adlacent lUbutes 23-28. To 
aoqiand the tube 20 a pressuiized fluid is pumped into 
the gi4>8 30 which wiH induce the tube 20 to expand until 
the walls of the tubiies 23-28 are stretched andtor the 
outer walls of the tubties 23B-28B are pressed against 
thewelbore21. 

[00381 The vdume^ident tube configuration shown 
in Rg. 9 Is attractive tf the IUm 20 is to Iw insefled Into 
the wenxKe 21 via a narrow excess, such as a small 
diameter production tubing. Furthermore the internal 
volume of the uwpanded tubules 23-28 Is relatively 
large whereas the Internal volume of the ejtpanded 
tiixies23&*286 is relatively small so that H the wafts at 
the outer drcumference of the tubules 23-28 are perfo- 
rated become durvig esipansion olhenmse fluid per- 
nr)oable a relatively large ^ume ol fluids is squeezed 
from the interior of the tubules 23-28 into the surround- 
ing annulus andAx formation. 
[00391 In thte way a relatively targe volume of a seafing 
agent and/or treatment fluid can be iniected into the 
armuluB surrounding the tube 20 andAor the formation 

31 surrounding the weStore 21 . 

[00401 The extemaflypermeablotii?e 20 is very suit- 
able to ir^ treatment fluids into an underground for- 
mation 31 wtich composes along the length c« the 
weSbore 21 layers of varying penneablity H the outer 
wals of the tubules 23-28 have a significantly lower fluid 
pemieabHity than the surrounding fonmlion 27. then, 
as soon as Ihe outer wan of the tUbUles 22B-26B is 
pressed against the wellbore 21. a relath^y constant 



fkix of treatment fluid wil be squeezed into the various 
surrouncfing fonrwtion layers so that the risk of injection 
of treatment fluid mainly Into the permeable formation 
layers and by-passing of less permeable layers is mrii- 
$ mized. 

[Q041] If the tube 20 ts used as a treatment fluid injec- 
tion tool then the outer walls of the tiMes 23-28 may 
be made of a permeable rubber and/or a fabric and the 
inner walls of the tubules 23-28 wtiich face the interior 
10 30orihetube30maybemadeof an impermeable rU>- 
ber. After Ir^ection of the treatment fluids the pressure In 
the interior 30 Of the lube 20 may be reduced so that the 
tube 20 racfially contacts and can be removed from the 
iMrehole. 

IS [0042] Instead Of alowing the 1^20 to contract after 
fluids have been Injected into «w tonnation the tube 20 
fray be allowed to harden In the e)q>anded position 
againBt the weObora 21 by I mi te gna ttng the fsbrlc or 
other mattfial with a slowfy curing epoxy or other plastic 

JO conpoeilio n , so that the aolidiied tube 20 then senws 
asaweflGner. 

[p043] The tube 20 and the tiiMoonTquralions shown 
In Figs. 1 -4 may also have walls that are made of a sieve 
material, hthatcasethe tUbemaybeeiqpanded fayan 
2S eD9>aneion cone or by a kMiloon that is inftalad in the 
interior of the tube. 

[0044] Since the sieve material that then forms the 
walls of tubules is mainly bent and not or hardly 
stretched the sieve opening size win remain fairly con- 

30 dam during the expansion process. The tt^sanded Mm 
of sieve mtorial then serves as a f itarihat preverts 
sand and other solid materials to enter the welbore 21 . 
[0045] The radiafly expandable tube 20 and the other 
radiany ei^mUble tU>e configurations shown in Figs. 

95 1^ may also be mate Of tubules 23-28 Which are made 
of a fluid Irrpvmeable material, such as steel whidi 
oNy deforms if the pressure in the interior 30 olthe ate 
exceeds a pr^eet level. In that case the tUbe may be 
instaled as a production tubing which serves as a 

40 dowrMe talow-oui preventer which eiqpands and seals 
of the annuhis surrounding the production tUbing H a 
blow-out oocura T>ie radwily eocpandable tifoe configu- 
ration shown in Ftg. 9 can also be used as a driH siring, 
fo that case drilSng mud is punnped through the interior 

4$ ofthelubules23A-28Aduring<Wling. Attheendof a 
drilfing eyde hlfl^ pressure lUd is Injected Into the Inte- 
rior 30 of the tUie 20 BO that toe tube 20 Is expanded 
against the borehole wait 21 and tonns a Kning of the 
weHbore arvi the dm bit and downhde motor assembly 

so IS puned to the suriaoe by a wireline or odled tMng 
passiig through the interior 30 of the tube 20 and also 
6en^ as an eo^Minsion cone. 
[0046] H only minor expansion of the tube is requ^ 
then the wdloflhe tube may be provided with only one 

55 orafewaxialorhalicaltubUes. 

[0047] If the wais of the tube 20 or the clher racially 
expandable configurations are made ol a njUber or 
other elastically deformable material then the expanded 
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tube may b&yb as a high eocpansion packer or bridge 
P«ug- 

[0048) tt win be understood that H the tubulee are orv 
emed in an axial diredk)n a radially deforrnable tube 
be obtained. If the tubules are oriented in a cifcumfefen- J 
tial cSrectkyi as shown in Figs. &-B then an axiaBy 
detormabie tube wffl be obtained. 
(0049] If the tubUes are oriented in a helicai direction 
me lUbe will be deformable botfi in axial and radial 
(firections and the pitch ang^ of the hefical configura- to 
tion of tie lubiies wit then Infkience the degree in 
which the tube is axially or radiaity deformableL 
(0050] Fig.10showsaconfig u iTE d ionwhereatube40 
conprisea a waN «iat oonsiats of a series ol axial tolda- 
UeUxieaHI. i« 
(0051) R the Uibulea 41 are made of steel then they 
are bUeroomected skla by Ato along their length by 
aidal welda 42. Each tubule 41 oomprtees at tie outer 
cac u infarence of the IU>e 40 a tingle plastic Nnge 43 
mtctlhaifinercifcijmferenceof«ielUbe40a8etof 20 
tour ptastic hinges 44. 45. 46 and 47. Each of Iheae 
plaslic hinges 43^7 is formed by machining an axial 
groove in the Inner and/or outer surface of the waB ol the 
tubule41. 

10062] Tbe set of tour plaslic hinges 44-47 defines a es 
wait segment where the tubutas 41 can be folded 
inwaidly to tonn a U- or delta-shaped recess 48 that 
feces the ^rior 49 of the lube 40. 
(D053] The tube 40 is expanded by punf)ing a pressu- 
rized fluid Into the intertors 50 of the tubules 41 wNch 90 
causes the tubules to untold by hinging about the plaslic 
hinges 43-47 so that the tubules 41 each obtain a cylin- 
drical shape (not shown). 

10064] As a result or the unfolding of the tubules 41 the 
tube 40 obtains a larger eattemal and irtemaldtemeier. ss 
(DOSS] 5b. 11 shows another tuba 51 wNch com- 
prises a wiit that consists of a sartoa of axial foktoUe 
lubutesSZ. 

(0056] If the tubules 52 are made of steel then they 
are interoonnected side by side along their length fay ^ 
axial welds 53. Each tubiia 52 comprises both at the 
outer and the inner circumference of the tube 51 a set of 
tour plastic Nnges 54 that are formed by machining 
axial grooves in the inner ard/or outer surface of the 
wall of each tubule 52. ^ 
(0057] Eachsatofft>urpla8ttohtoges54deflne6awal 
segment where the tubules 52 can be folded inwardly to 
form a U- or della-chaped recess 55 tfwt faces either 
the exterior 56 or the imenor 57 of the tube 51 . 
[0058] The tube 51 Is expanded by pumping a pressu- eo 
rized fluid into the irAerioiB 58 of the tubules 51 which 
causes the lUbules 52 to untold by hinging about the 
plaslic hinges 54 so that the tubules each obtain a cylin- 
drical shape (not shown). 

(0059] AsaresuHof the unfolding of the tubules the ss 
tube 51 obtains a larger eodernal and irtemal diameter. 
[0060] Fig. 12 shows a toldable tube 60 wHch com- 
prises at its lower side a single plastic Nnge tt^t is 



formed by an axial tiibule 61 and at Hs upper side a set 
of lour plastic hinges 62 that are tonned by machWng 
axial grooves in the outer or inner surface of the waD of 
the tube 60. 

[0061] The four plastic hinges 62 deline a defta- 
sh^ed recess 63 at the upper side Of the tube 60 . when 
the tube is in its folded shape. 
[0062] The tube 60 is unfolded by pumping a pressu- 
rized fluid into the interior 64 of the tut>e 60. This caxses 
the tube to unfold In the direction of the arrows into the 
cytlndrica) sh^ which is iRustrated by the broken Enes 
60A. The tubule 01 then acts as a plastic Nnge and 
obtains as a result of the unfolding of tf)e tube 60 the 
eBlptical shape which Is fltustrated by broken fines 61 A. 
IP063] ThetUbule61 i6madeofapia8ticanydefomv 
|yble material, such as a formable Ngfvrt^sngth tow- 
aJtoy or dual phase steel grade, whkh also provides 
fieocfoiity totietii)e61 In drcunferenllal diredon dur- 
ng the ur*)Wing procedura After tie unfolding proce- 
dure a curing agent may be pumped into the interior 65 
of the dliptical tUbiie 61 A to reinforce the lUbUe 61A. 
The interior 65 of the tubule 61 may comprise electrical 
and/or hydrauic conduits for transmission of electric 
and/or hydmuhc power andtor signals along the length 
of the tube. 

[0064] The eml)Odiments of the defoorable tube 
shown in the drawings provide a tube which can be 
deionned easily and whfoh can be reeled on a reefing 
drum. The tube can t>e unreeled ftom the dnsn an6 
injected into an underground baehole or other cavity in 
which the tube is to be used. The tube is subsequently 
deformed inside the borehole or o«her cavity by chang- 
ing the tubular shape of one or more tubules in the wall 
of the tube. The detormation may irwofve flattening, 
unlblding or o»»er detonnation of the tubule or tubules. 

Claims 

1. A detormable tube having a wall which is at least 
partly formed by a nuntoer of tubules, wtiereto at 
least one tUbUe is at least partly deformed in 
response to deformation of the tube. 

2. The deformable ni)e of daiml. wherein the wal of 
thatibe is at least partly fomied by a series of axiat 
tUbiries which each extend In a direction substan- 
lially parallel to a fongBucfinal axis of the tube such 
ttttd ipon a radial deformation of the tube the axial 
tUbUes are at least partly deformed. 

3. Thedeformable tube ol daiml, wherein the wal of 
Ihe tube is at least partly formed by a series of toroi- 
dal tubules wNch extend in a substantialy circular 
ctredion around a tongitudinal axis of the tube such 
that ipon axial deformation of the tube the toroidal 
tubules are at least party deformed. 

4. The deformable tube of dalm 1 , wherein the waB of 
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the tube is at least party formed by one or more 
helical tubules which eodend in a substantially heTi- 
cal direction ¥ritn respect to a tofVtucSnai ass of 
the tube such that upon detormation of trie iuK>e m a 
directkxi which is oriented at an angte relative to a 5 
longHudnii direction of each of the helical tubules, 
at least one of the helical tubules is at least partly 
deformed. 

5. The defomiable tube of dalml. wherein the wan of 10 
the tube is at least parity Ibrmed by a nurte of 
substanliaily paraM tubules which are ananged 
side by side and are connected to each other. 

e. The defarmaWe tube of daim 5, wherein the is 
tubulos are made of nriilal artd the sides dffapair cf 
•dyacert lUbUes sUMtantialty touch each ofher and 
ara cMered. weldad. weldecl brazed, bonded, 
or olherwiae secured to each o0Mr. 

go 

7. The delvmable Ube of dalm 5, wherein the 
titules are made of a plastic or elastomeric mate- 
rial or a fabric and the sidas of ae|acenl tiixiles 
sUbstantjafly touch each other and are bonded to 
each other. ^ 

8. The detonnable tube of daim 1. wherein before 
deformation of the tube the tubules haveasubstan- 
tialy cylindrica! shape and delbrm into a aMan- 
tialy elliptical or flattened shape in response to 30 
deformation of the tube. 

9. The deformable tufc)e ol dam 1. wherein before 
delonnation of the tube the tUxies have a sU36tan- 
tialy prismatie shape and deform trto a sUKian- as 
tialy flattened shape in response to deformation of 
the tube. 

10. The deformable tJbe of dalm 1. wherein the 
tiAules contain at the outer periphery of the tiAe 40 
openinBS or weak spots which open up as a result 

of the deformation process such that one or more 
fluids are squeezed from the Interior of the tubules 
info the space suriounding the tube. 

45 

11. The defdrnvble tube Of dalm 10. Wherein the fluids 
that we squeezed from the interior of the tubules 
contain one or mora chemicals, such as oompo- 
nents of a liquid cemem slurry, conponei ts of a 
curing agent or a chemical treatmem fluid. so 
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Fig. 10. 
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